IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appellants: Frank A. Skraiy and Martha Sholl 

Serial No.: 09/909.574 Aril' nit: 1652 

Filed: July 20, 2001 Examiner: Yong D. Pak 

For: PRODUCTION OF POL YHYDli OXY'ALKANOA TES FROM POL VOLS 

Mai! Stop Appeal Brief-Patenfo 
Comrm^jnner for Patents 
P.<\ p ux 1450 
Alexandria. VA 223 1 5-1450 

SUBSTITUTE APPEAL BRIEF 

Sir: 

1 his Ls an appeal from die final rejection of claims i-4 and 6-10 in the Office Action 
matieu September 2 1 . 2005. maintained in the aboie-identified patent application. A Notice of 
Appeal was tiled on December 2 1 . 2005. An Advisory Action maintaining the rejections wils 
mailed fehfiury i7, 2006. The Commissioner is hereby authorized to charge $500.00, the tee 
foi the tiling of this Appeal Brief for a large entity, to Deposit Account No. 50-3 1 29. It is 
belie\ed that no additional fee is requiied with this submission. However, should an additional 
fee be jeqimvJ, she Commissioner is hereby authorized to charge the fee to Deposit. Account No. 
50-3129. 

In response to the Notice of Dcfecm c Appeal Brief, t wo telephone calls to the examiner, 
and a telephone discussion with Mr. Craig Fineberg in the Olllee of the Boaid of Patent Appeals 
and Interferences, the heading labeled ^{7i Grouping of Claims * has been deleted and the 
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headings -\8) Argument" and "{«■)) Summon and Conclusion" ha\c been renumbered as "(~Y' 
and respectively. ! he icst of the Appeal Brief is unchanged as the undersigned is advised 
the form is correct. 

{ 1 » REAL PARTY IN INTEREST 

Ihe reai party in interest of \\ul-. application is Metabolix, Inc.. ihe assignee. 

(2) RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences known to appellants, ihe undersigned, oi 
appellants' assignee which directly affects, which would be directly afkeied b\, ur which would 
have ;j bearing on the Board's decision in this 1 appeal. 

(3) ST ATI'S OF CLAIMS 

Claims 1-4 and (->- { U arc pending. Chums 5 and ! 1-23 have been cancelled. Claims 1-4 
and a. i o arc on appeal. The tu.\t of each claim on appejf as pending, is set forth in an \npendi\ 
to this Appeal Brief. 

(4) STAT ('SO F AMI- FOMENTS 

A response after final rejection was filed via facsimile transmission on December 21. 
20U5. fhe claims were r.ot amended in the response after final rejection. In the Advisor) \ction 
mailed February i 7, 2W(\ the Fxaminer indicated that the rejections in the Final ( Ulice Action 
mailed September 21. 2005 would be maintained, fhe claims were last amended in the 
Amendment and Response filed Juiv 8. 2005. An appendix sets forth the claims on appeal. 



{ h S.N. <l ( >/99« 5"M 
f ikii, Htlv 20. 20l>! 
SUBSTITUTE APPEAL BRIEF 

(5> Sl'MMARY OF CLAIMED SUBJECT MATTER 

Independent claims i and 10 define a method for producing and a system for making, 
respectively, polybydroxyalkanoates comprising providing organisms selected from the group 
consisting of bacteria, plants, and yeast {see at least page 5. lines i 8-2 ! ). which express enzymes 
selected from the group consisting of acyl-CoA transferase, acyl-CoA synthetase, p-ketolhiolase, 
aceioaet-tyj-CoA reductase, and PI! A synthase (sec at least page 5, lines 1-5). wherein the 
organisms are genetically engineered to express polynucleotides that encode enzymes (see at 
least page 3. lines 15-3 8), which are active in bacteria or plants, selected from the group 
consisting of dioi oxidoreductase and aldehyde dehydrogenase (see at least page 4. lines 2-3, 
page 5. line 18 to page 6. line 28 and Examples 4 and 6) s wherein die enzymes expressed by the 
organisms can convert diols into hydroxyalkanoate monomers selected from the group consisting 
of 4-hydroxybtityrate. 2 -hydroxy butyrate, 4-hydroxyvalerale. 5-hydroxyvalerale, 6- 
hydroxyhexanoate, 2-hydroxyelhanoate. 2-hydroxypropionate. and 3-hydroxyhexanoate (see at 
leasi page 2, line 22 to page 3, line 6 and claims 1 1 and 2 1 as originally filed), and cultnring the 
organisms under conditions wherein the hydroxyalkanoate monomers are polymerized by the 
activity of a PI ! A synthase enzyme to form poiyhydroxyalkanoales having a weight-average 
molecular weight (Mw) of at least .100.000 Da (see at least claims 1 and 1 1 as originally filed, 
page 4, lines 14-16 and the Examples). 

Dependent claims 2, 3. 4, 6 and 7 define the dio) as 1,6-hexanedioi. 1,5-pentanedioi. 1.4- 
biitancdioi. 1,2-ethanediol and 1 ,2-propunedioL respectively and the hydroxyalkanoate monomer 
as 6-hydroxyhexnnoatc. 5-hydroxyvaierate. 4-hydroxybutyrate. 2-hydroxyethanoate and 2- 
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hydroxy propionate (see at least page 2, lkie25 to page 3, line 3 >. Dependent claim 8 defines the 
method of dahn 1 wherein die organism expresses poh nucleotides which encode aldehyde 
dehydrogenase and diol oxidoreduetase (sec at least page 4, lines 2-3). Dependent claim 9 
defines die method of claim 8 wherein the organism is selected from the group consisting of 
Escherichia co'Ik RaUumia en/rnpha. Klebsiella spp.. AlcaH^-ucs hum. Azowbm ter spp.. and 
< onrouionas spp. thee at least eidim 'J as original!} Hied, page 1 . lines 10-2 1 . page 3. Sines 3 8-22. 
page 5. lines 6-7 and page 0, lines 13-17). 

(6) GROl'NDS OF REJECTION fO BE REVIEW ED ON APPEAL 

The issues presented on appeal are: 

( I ) whether claims 1-4 and 6-10 are enaWed a.-> required h\ 35 U.S.(\ »S 1 1 2. fir^t 
paragraph. 

(2) whether claims 1-4 and 6-10 meet the written description requirement a.s required by 
35 U.S.C. j 112. first paragraph. 
(7} ARGUMENT 

(i) The Claimed Methods and System 

The claims of the present application define methods and system lor producing 
polyhydroxyaikanoales comprising providing organisms with polynucleotides thai encode 
enzymes, which are active in bacteria or plants, selected li/om dio! oxidoreduetase and aldehyde 
dehydrogenase, sv herein the enzymes expressed by the organisms can convert diols into 
h\ droxyalkanonte monomers. 
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The specification and the prior art disclose organisms thai can be genetiealh engineered 
to produce I'UAs (.sec at least page x lines 18-21 diois that may be utilized to i'orm the claimed 
hydroxyalkanoate monomers (see at least page l ). lines 15-25}. and organisms t'rom which Jioi 
oxidoteductase and aldeh>de dehydrogenase genes kne been isolated and how to obtain these 
genes and en 'vine;; (see at least page h. lines 2-28 and Example 1 ). Methods ibr cloning genes 
encoding the enzyme are weii known in the art and described in the application. Tor instance, 
I \ample I diicus,ses a standard method Tor cloning the aldH gene from the 11 coli genome using 
PCR. Similar methods can be used to clone aldchjde dehydrogenase and diol oxiuoieduetase 
gene* from other organisms without undue experimentation. There is also sufficient direction 
and guidance given b\ the specification to construct plasmids and express the claimed genes {see 
I xamplesj. In addition, the Appellants ha\e provided working examples which demonstrate that 
one can use ihe claimed crimes to engineer organisms to produce pnhhydrox yalkanoates from 
dtoh. such as 1,4-hutanediol (see iixampies 3, 4 and 7) and 1 ,3-propanedioi (see IXamples 5 and 
6). 

{») Rejections under 35 T.S.C § 1 12, first paragraph 
(a) Written Description 

\ he Fxaminer alleges claims 1-4 and 6-10 contain subject mutter which was not 
described in the specification in such a wa\ as to rcasonahh conve> to one ^kiSkd m the art that 
rlre inventors bad possession of the claimed invention for supposed^ encompassing 
hydroxyalkatioatcs produced using any diol oxidorcduetuse. any aldehyde dehydrogenase, any 
plant and any diol. 

077S32/00074 
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77? t j Legal Standard 

The general standard for the written desciiption requirement is thai "a patent specification 
must describe the claimed invention in sufficient detail that one skilled in the art can leusonahly 
conclude that the inventor had possession of the claimed invention " See M.P.f'.P. $ 2 i 03(1 )• 
The law has Ion*.' allowed an appellant to claim all thai lie is entitled to, not forcing him to limit 
his chums to a specific example, if other means lor achiexing the same step would be known io 
those skilled in the an and nut require undue experimentation, 

1 here is a strung presumption that an adequate written description of die claimed 
iinention is present in the specification as filed." U'crflin'm. 541 f 2d at 262. 19! USPQ at 90 
(CO! 'a 197o), All that is required is that the specification presides sufficient description lo 
reasonably eomcy to those skilled in the an that, as of the filing date sought, the jmcntor was in 
possession of ihe claimed imention. Union Oil of California v Atlantic Rkhfieldi '<>. . 208 F.id 
( >S9. Q97, 54 U.S.P Q.2d 1227. 1232 (Hd. Cir. 2000): I 'as Caih. 935 K2u at 1563-64. An 
appellant ma> show possession of the claimed invention b\ describing the claimed '[mention 
with all ot its limitations using such descripthe mean? as words, structuies.. figures, diagrams, 
and formulas that Hills set lorth the claimed invention Lockwooct v American in-lincs. Inc . 107 
K 3d 1 565. 1 572, 4 \ \ 'SPQ2d 1 90 1 . 1 ->o6 ( f ed. Cir. i W ) f he written description requirement 
does not require a description of the complete structure of every species within a chemical genu?. 
(sec I iter v. l/imga. 845 I 2d 993, 9</8, 6 U.S.P.Q.2d 1 709, 1714 { y c ± Or. I0f;8i, stating ~\ 
specification may, within the meaning of 3S U.S.C. i- 112, paia. 1 . contain a written description 
of a broadly claimed invention without describing all species that claim encompasses."). 

4S0M4S5y'i g MBX 039 
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An jdeqnate written description of the invention ma; he shown b\ am description of 

sulfide^. rele\am. identifying characteristics so long as a person ski i loci in the art would 

tecognbe thai the inventor had possession of the claimed invention. /</., citing Purdue Phurom 

/ P v l-uuhfifi!! Inc.. 230 l< 3d 1320, 1 323. ^6 1 'SI'QIJ 1481. 14J43 (Fed. C'ir. 2000>; v 

if e//.s Piectronic.y inc . 55 L T .S. at <>6. 110 S.Ct. ai 311.4* USPQJc! at 5 646 

' riiu- written description is d etermined from the p erspective of what t he .s pecilication 

conveys to on e skilled m the art citing In rc GPAC btc . 57 l\3d 1573. 157°, 35 llSl'Q2d Silo. 

1121 (Fed. C'ir. 1 C H>5> and f 'u\ ( \tth. ^35 K2d at 1563-64. 1 hus the specification need not 

always spelt out every detail: unly enough "to com ir.ee a person ot skill in the art that the 

(mentor possessed the imentiou and to enable such a peison to make and use the in\ention 

without undue experimentation.'" LizwdTeeh Inc v Earth Resource Map/vug, Pic , 424 F.3d 

133o. 1344-34, 76 ! NPQ2d 1724, 1732 (Fed. C'ir. 2005). In the patent context, not all functional 

description.-, of genetic material necessarily fail as a matter of law- to meet the written description 

icquucment; rather, she icquiremeni m<o he satisfied if. in the knowledge of the art. the 

disclosed function is sufficiently correlated to a particular, known .structure. .Imgeti v. HocchM 

Marina Roussl II 314 F.3d 33 M t l-td.Cir. 2003 r 

Analysis 

fhe written description requirement requires proof only -hat one of ordinary skill in the 
art could, or did. make and u *e the invention as described in the application. This is 
uiuoimwertcd; the specification provides not only representative materials from a broad 
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specuum of en/\mes and substrates, hut actual workmg examples. Therefore, appellants ha\c 
complied \sith tin* written description i equipment lor the claimed methods and system. 

1 he exumuiei seems 10 contuse the requirement for claiming organisms such us plums 
and enzymes /?i7- se. rather than a method of use that utilizes such organisms and enzymes 
having a defined speeifieitv . 1 his is legally incorrect. 

Claims 1 and 1. 0 

Claims i and K) define a method for producing and a s}stem for making, respective l>. 
po!\h}droxya!Lanoates comprising providing oiganisms selected jroin the group consisting of 
bacteria, plants, and vea^t, wh'ch express enzymes selected from the group consisting of ae\l- 
Co \ tmnsferase, .icvi-CoA synthetase, {^ketothiolas,;. ucetoaeet} 1-CoA reductase, and PI I A 
synthase, wherein die oiganisms arc genetically engineered to express poU nucleotides that 
encode en/>mes, which are active in bacteria or plants, selected from the group consisting oi diol 
oxnloieductase raid aldehyde deh\ iliogenase, wherein the enzymes expressed b> the organisms 
can convert diols imo hydroxyalkajioate monomers selected from the group consisting of 4- 
hydrox\ but> rate, 2~bydruxybutyratc\ 4-h> droxyvoietvtle, 5-hydrox> \ aierate. 6- 
hydroxv hexanoale, 24iydrox\ethanoate. 2 -hxdroxy propionate, and 34iydroxyhcxanoaie, and 
cuituiing the organism* under conditions wherein the h\ droxyalkanoate monomers are 
pul> uiL-ri?cd b> the activity of a Pi [A svuthase enz\me to form po!yh>drox\alkanoates having a 
weights erage molecular weighs (Mw ) of at lea»t "jOO.OOu Da 

As will be discussed in moie detail below, it is clear lhat the claims are not Jiawn to 
yenera of en/ymes having au> structure as alleged by the Lxammer. '(he claimed genes and 
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enzymes war well known to those skilled in the art. commercially available and sufficient h 
identified in the specification as of the date of filing to reasonably convey to one skilled in the art 
thai the hncntors had possession of the claimed invention. 

The engines utilised in the method and sy stein defined by the claims are we! I -known 
and exist \\ uhin well-defined classes of protein* The w ords "PHA synthase." "aldehyde 
dehydrogenase; "dioi oxtdoreductase," "acyi-CoA synthetase." "pM^lotkiolase.'' "aeeioaeety !- 
CoA reductase"" and "acyi-CoA transferase." ibr example. classify proteins and readily comey 
distinguishing information concerning identity, vni structure and function , such that one of 
ordinary skdi in die ait eoidd easily visualize the identity of the members of each classification 
in contrast to the term, for example. "cDNA" in which one of ordinary skill in the art would have 
great difficult} in ascertaining an actual sequence, each of the abo\e-idetitified classes of protein 
readily convey an appropriate lex el of structure and function, especial!) in \ic\\ of the sequences 
already disclosed in the specification and known in the art at the time of filing the present 
„ipp] ication 

One ol ordinary skill in the art will absolutely agree that functional definitions do pio\ide 
structural inlormation commonly possessed by all members of each class. Over 30 scats ago. 
Kobe! 1 aureate Christian B. Anfinsen proved that a protein's "knowledge" of how to fold is 
stored in its sequence ol" amino acids It is this folding dint determines the protein's functional it; 
(i.e. substrates recognized, reactions catalysed, targeted protein binding, etej. Conversed . a 
particular function can be directly attributed to particular folds determined by specific, or 
eoi^erwd. sequences of amino acids It is well established in the art that structure— f'nnakm 
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relationship.-, do exist, and it is no more prevalent than within families of proteins, such as those 
thai dri\e the specific reactions *~>f claim 1 . The written description requirement can he met by a 
functional description of claimed materials, if coupled with a known or disclosed eon-elation 
between function and struetuie. Appellants re-emphasi'/c that a claim is not unpatentable simply 
because the "embodiments of the -'peeifiealion do not contain examples explicitly covering the 
full scope of Mk claim language " Lizard lech Inc . v Earth Resource Mapping hie 424 P.3d at 
KM*; see also ln>um Oil (\>. v UhuKic Richjieuf Co., 208 F.3d «>8<>. 997. 54 I 'SP(,)2d J22" 7 . 
1232 (led. Cir. 2000). 

Medline indicates that for each of these classes of enzymes, the amino acid sequence 
and a c!)NA encoding the enzyme arc known frum multiple souices. but that the degree of 
hnmoiog) is such (hat the known and available gene? can be used to isolate additional genes 
from other hources encoding the err/ynes. it is the amino acid sequence and protein function 
that allows for proper classification (i e, s> nthasc. dehydrogenase, oxidoreductase. etc.;. If 
others (s.e other proteins} are desirable, one of ordinary skill in the art may isolate the neeessmn 
genes asmg am, of a number of techniques, including the use of oligonucleotide primers 
designed to he cample me nuuy to ihe known sequence (and 'or degenerate primers} in conjunction 
with, for example, polymerase chain reaction ^PCRi. One of ordinary skill in the art will easily 
recognize that any asserted gap 5 * between the piesent disclosure and claim breadth can he easily 
bridged; and will understand thai any all PHA biosynthetic eti/ymes that fall within each, of the 
identified classes of on/\mes (ha^cd upon ahead) known amino acid sequence and Junction) 
could be used efficiently as reagents for ptoduction of glycolic ac id-containing PI (A polymers, 

4Sfi:644'55v) |q MBXM9 
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The hxamincr is elcarh overlooking thai the wiil ten de scription is determined from the 

perspective of what the specification conveys to one skilled in the art citing in ?v (.rPJC iiif . ^1 

FAi 1573. !579. "5 USPQ2d ! ! lfi. i 111 (Fed. Cir. 10V5I and Vnx OuK 035 V 14 al 1563-6-1. 

1'he Kxauhuur alleges thai the geuus comprising aldehyde dehydrogenase and the genus 

comprising diul oxidoreductase comprise? species that are structural^ unrelated and utilize 

substrates unrelated to the dioh recited in the claims. The claims recite that the enzymes 

expressed h> die organisms can coir ert diois into hydroxyalkanaole monomers. Therefore, (he 

claims are limited to those enzymes that can perform the recited function and do not include 

err/} uses that cannot use diols as substrates, furthermore, the hxaminer alleges ihat the claims 

are drawn to a genus of any diois. 'I hL is not correct. The claims are directed to a method or 

-ystem where an organism can. com ert diois into 4dmi'oxybutyrate. 2-h\dri>x\bniyjale, 4- 

hsdioxs valerate, 5-bydroxs valerate, 6-h>droxyhc\anoale. 2-hyUroxyethanoatc. 2- 

lv>dro\> propionate, or 3-hydroxyhexanoate monomers, '1 herefote. the claims are not directed to 

an\ dioh; the claims are directed to diois -which lead t o the production of specific 

hydroxyal kan< 'ate monomers. 

One oi 4ril] in the art would recognize that the appellants were in possession of the 

necessary common attributes or features of the elements possessed In the members of the s:,enus 

of diois. plants, aldehyde dehydrogenase and din) uxidoreductase in \ lew of the species 

disclosed. 
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1 he specification discloses at least at page 1. lines J 1-2.?. page 2. lino 25 to page 3. line 3 
and page 4. numerous species of dioL that can he used to produce the specific hydroxjalkauoate 
•monomers defined-. by the claims. 

The publications cited in the specification at least at page h. lines 3-28. Skraly et ai. Appl 
fimt ;n. Miauhiol 64:9S- 1 05 ( 1 998 ); Daniel ei a!, J BactcnoL \ 77< H) 2151-21 5o ( 1 W5 h 
Leursetal, FFAfS MictnNol L.-ll. 154(2). 1 37-345 < l°97>; long et al. A PP l Environ Microhiol 
57( 12): I -3546 Yoshida et al. Km: J Biochem 251:549-557 i and op tkn (.'amp 

et al /Vi/rt/ Ur;/ 7W 55(3 >■ "05-355 ( 1 l >97; (submifud to the lixarniner with the Information 
Disclosure Statement (IDS ) filed April 2*0, 2002 and Kiiy 25. 2002 and with ihe Amendment and 
Response filed February 2. 20U5 and enclosed herewith) demonstrate that the genes and enzymes 
can he obtained from a number of organisms and that sequence information foi both aldehyde 
dehydrogenase and diol o:\idoreduenise were well known in the art a« ofthe prioiit) dare nf this 
application. Jul} 2 1 , 20OO fhe publications also demonstrate that the enzymes are acti\ e in 
bacteria and plants as required b\ the claims. Ftirthennore. actual DNA can be obtained fn>m the 
authors of the publications or purchased from commercial suppliers, such as the American I 
f ulturc Collection { VI f.'C). Published amino acid and nucleotide sequence listings foi the 
\aiious genes can also be obtained from GcnBank or the National Center for Biotechnology 
information (NUBt k 

In addition ?o those nucleic acid sequences defined as specific aid}! and JhaT yenes in 
the specilleation. the primer ami'or oligonucleotide sequences used to hybridize ui, and isolate, 
those sequences can. he used to isolate genes encoding aidehuie deh\ clrogenase and diol 

45064455vJ 12 MHX0M 



U.S.S.M, 09/909,574 
Filed: July 20, 200! 
SUBSTITUTE APPEAL BRIEF 

oxidoreductase from other organisms. For example.-, the specification states that the ahlH gene 
was cloned by PCR from the £ call genome on the basis of its homology with other aldehyde 
dehydrogenases using the oligonucleotide primers SEQ ID NO: 3 and SHQ ID NO: 4 (Example 

1 and specifically, page 9, Sines 29-30). The same oligonucleotide primers could be used to 
isolate genes encoding aldehyde dehydrogenase from other bacteria! strains. The same process 
can also be used to isolate dioi oxidoreductases from a number of organisms. The specification 
at least at page 6, lines 3-28. discloses that there arc a variety of organisms from which the 
aldehyde dehydrogenase and diol oxidoreductase genes can be isolated. The methods in which 
one of ordinary skill in the art would use to isolate the claimed genes he at the very heart of 
defining the structural nature of each gene. The structures of the claimed genes are clearly 
limited based, in part, on the requirement for them to be complementary to the primers and/or 
oligos disclosed, for example, in Example 1. 

h was also well Known that a number of different organisms have the cellular machinery 
to produce polyhydroxyalkanoales. either endogenous!}', or through genetic engineering. For 
example, Madison and Huisman Microbiol. .Mol. Biol. Rev. 63(1): 21-53 (1999) ("Madison"), 
which is recited in the specification on page 4, lines 1-2 (submitted to ihe Examiner with the IDS 
Hied April 29, 2002 and enclosed herewith in the appendix), discusses the production of 
poiyhydroxyaikanoHt.es in bacteria (pages 37-40 and 4 1 -44) and other microorganisms (pages 40- 
41 ). yeast (page 44), plants (page 45). insect ceils (page 45), and animal tissues (page 45). 
fhereibre. it is clear that the appellants were in possession of a wide range of species, including 
plant species, that could be used in the claimed methods and system. 

45iJ644SSvl | 3 Mpxcw 
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i.' is clear from the discussion above that one of =>kiil in the art would recognize that the 
appellants were in possession of the necessary common attributed or features of the dements 
possessed by the members of the genus of diols. plants, aldehyde dehydrogenase and dm! 
c^idoreductase in \ icw of the .species disclosed, fherefore. claims 1 and 10 meet the written 
description requirement. 

Cl aims 2.3.6 and 7 

Dependent claims 2, 3. 6 and 7 define the specific diols as Lo-hexanediof 1.5- 
pentanedioL 1.2-etUanediof and 1,2-prupuncdioL respectivdy. Therefore. Appellants must onlv 
show possession for the genus of pianis. aldehule dehydrogenases and dioi oxidoreduetases. 
t his Appellant ha\'e eieaily done. Madison, w hirh is recited in the specification on page -4, 
hues 1-2, diseusse.-. the production of po]yhydro\\alkanoates in plants (page fherefore, it is 
deai fbdt the appellants were in possession of a wide range of plant species that could be used in 
the claimed methods and s> stem. 1 Sic sneei ficalkm and publications described abo\ e 
clemonstuUe thai genes encoding aldehule dehydrogenase and dio! oxidorednetase weie known 
;md could be obtained from a number of organisms. Therefore, claims 2. 3, 6 and 7 meet the 
written description requirement. 

Cl aim . 4 

C Jaim 4 stales that the diol is L4-butanedlol and the hydro\\;dkanoate monomer is 4- 
h>dro,\\biuyrale. 4 he specification discloses a! least at page 4. lines 3-5, that in the case of 1,4- 
hntanediol, the dioi oxidnrvduclasc converts the substrate to 4-hvdroNybutyralUehjdu. which is 
then converted to 4-hulroxy but} rate by the aldehyde dehydrogenase. As described aixn e, the 
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written description may be met by showing possession, which can be demonstrated by describing 
an actual reduction to practice of the claimed invention. The specification piovides actual 
working examples, which show that the Appellant? actually reduced the claimed method and 
system to practice. Specifically, at least at Sample 3, the specification discloses production of 
noi\{4-hydRi\>butyratei from 1.4-butanediol in bacteria, which ha\cbcen genetically 
enginecied In express an aldehyde dehydrogenase and a dio! oxidoreduetase As discussed 
abcHc, appellants were also in possession of a number of species of plants, aldehyde 
dehydrogenases and dio] oxidoreduciuses fherefore. Appellants ha\ e demonstrated that thc> 
were in possession of the methods and system defined in claim 4. 
Claim 8 

Claim 8 .tares that the organism expresses polynucleotides which encode aldehyde 
dehydrogenase and diol oxidoreductase. fhc main crux of the Kxaminer's arguments appears to 
be that the claims encompass diol oxidoreductase.? and dklchyde dehydrogenases thai may not 
work. 1 knve-scr. the bxaminer has provided no evidence thai the methods and system of the 
claims do not work nor dt.es this unsupported argument have anything to do with complying 
with the written description requirement. In contrast, the Appellants ha\e provided ample 
support demonstrating that the claims of the pjescnt application meet the written description 
requirement. 

As discussed abo\e. the specification and publications demonstrate that genes encoding 
aldehyde dehydrogenase and diol oxidoreductase were known and could be obtained from a 
number of organisms as of the priority datt oHhis application, July 2 1 , 2000. in addition the 
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specification disclose that the aidtl gene was cloned by PCR from the h coii genome on the 
basis of its homology with other aldehyde dehydrogenases using the oligonucleotide primers 
STQ iO NO: 3 and SlfO ID NO: 4 (bxumpic 1 and specifically, page «>. lines 2"-30). The same 
oligonucleotide primers amid he used m isolate genes encoding aldehyde dehydrogenase from 
other bacterial strains. The same process can also be used to isolate diol axidoreduUases bom a 
number of organisms. 1 he specification at least at page 0. Hues 3-28. disclose^ that there are a 
vaiiefs of organisms from which die aldehyde dehydrogenase and diol oxidoreduetase genes can 
be isolated. 1 he methods in which one oi ordinary skill in the an would use to isolate the 
claimed genes lie at the very heart of defining the structural nature of each gene. Then. fore. 
the<-'e enzymes are defined not only by their function, bnt also by their structure. Although not 
required In the written description standard, the <-peei iieation also provides actual working 
examples, which show that the Appellants actualh reduced the claimed method and s\stem tu 
practice. Specilkaiij . at least at hxampie 3, the specification discloses production of polyb-l- 
huiroxybutyrate) from L4~lmsuuedioI in bacteria. Therefore. Appellants have demonstrated thai 
the}' were in possesion of the methods and «Wem defmed by claim S. 
Claim 9 

Claim l > slates that the organism is selected from f^wih'rk-hia coli. RaLsumm evtiopJnh 
khb\wilo spp., Mcoiigenes latas, Artiiabttcter spp.. andt'omomotiax spp.. which are all bacteria] 
species. Since this claim is dependent upon claim 8. each of mese bacteria hum cypress an 
aldehyde dehydrogenase and a dioJ oxidoreduetase. As discussed abo\ e, Hxampie 3 
demonstrates that Appeilams actually reduced the claimed method and system to practice. 
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Specifically. h.xampie 3 describes production ol'poh (d-hydro\ybutyrate) irom 1.4-butanediol in 
bacteria, which ha\c been genetically engineered to express an aldehyde dehydrogenase and a 
diol oxidoreductnse. 1 he INaminer has not rejected the claims- for lack of written description far 
the genus of bacteria. I iierelhrc. claim 9 must onh show possession for the genus of aldehjdc 
dehydrogenases, diol.s and diol oddoreduetuses. Since the claims are directed to diols which 
lead to l he prod uction of specific h> droxyalkanoatc monomers, the claims satisl\ the written 
description requirement. further mon_. the specification and publications discussed above 
demonstrate that genes encoding aldehyde dehydrogenase and dioi <>xidu reductase were known 
at-d ecu Id he obtained lioin a number uf organisms. 1 herefore. Appellants have demonstrated 
that the\ wete in possession of the methods and svsieui defined by claim 9. 
SujmnarA..of Arguments regardin g Written Descri ption 

As discussed above, the chums comply with the written description requirement hi a 
tecent decision h\ this Board relating to another application in this general field. I '.S.SaV 
09 364.S47. the examiner had made a similar rejection and the Board found that the claims 
complied with the written dcsciiption requirement, based on the following analysis: 
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We appreciate the examiner's concerns with respect to the claims being directed 
to a genus of enzymes which are described by their function; however, we find that, in 
the case before us, the specification reasonably conveys to one skilled in she art that the 
appellants were in possession of the invention at the time the application was filed. 
UQion Oil of California % Atlantic Richfieid Co. , 208 F.3d at 997; Vas-Cath inc. y\ 
Mahurkar, 935 F.2d at 1563-64; in re Gosteli, 872 F.2d at 101 2; In re Edwards, 568 
F.2d at 1351-62. Here, it appears that the examiner has studied the appellants' 
disclosure and formulated a conclusion as to what he (the examiner) regards as the 
broadest possible invention, and then determined that the appellants' claims are 
directed to an invention which is broader than that which is described in the 
specification. This analysts is improper. We remind the examiner that written 
description is determined from the perspective of what the specification conveys to one 
skilled in the art. In re GFAC inc. . 5? F,3d 1573, 1579, 35 USPQ2d 11 16, 1121 (Fed. 
Ctr. 1995); Vas-Cath inc. v. Mahurkar , 935 F,2d at 1563-84. Thus, the specification 
need not always spell out every detail; only enough "to convince a person of skill in the 
art that the inventor possessed the invention and to enable such a person to make and 
use ihe invention without undue experimentation." LizardTech Inc., v. Earth Resource 
MafipJoa ina f 424 F.3d 1336, 1344-45, 76 USPQ2d 1724, 1732 (Fed. Ctr. 2005). 
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However, a claim is not unpatentable simply because the "embodiments of the 
specification do not contain examples explicitly covering the full scope of the claim 
language. H I teardTech jnc^ v. Eart h Resource Mapping , inc., 424 F.3d at 1 343; see 
aiso, Unio n Gil Ca v, Atlan tic Richfield Co., 208 F,3d 989, 907 , 54 USPQ2d 1227, 1232 
(Fed. Cir, 2000). As discussed above, a patent application is written for a person of skill 
in the art. In re GPAC Inc., 57 F.3d at 1 579; Vas-Cath jna v. Mahu rkar, 935 F.2d at 
1583-64, Since the evidence of record demonstrates that the claimed classes of 
enzymes were well known in the art (pages 3-10 of the specification; pages 4-8 of the 
appellants' response (Jan. 2, 2003)), we find that one skilled in the art would readily 
recognize the enzymes involved in the PHA biosynthetic pathway even if they are 
derived from different microorganisms and there era minor differences in the amino acid 
sequences. Accordingly, we find that She appellants were in possession of the claimed 
invention at the time the application was rued. vas-Cath Jnc . v. jyiahurkar, 935 F.2d at 
1583-84. 

I'his same analysis is equally applicable here. Since the enzymes were known, their 
substrate speedkity known, the nucleotide sequences enuuliug the enzymes knvwn and 
production ot PHAs in genetically mgineered bacterid and plants well established, and 
jppelhirts established through represent m ve working examples that dies had possession of die 
claimed imemion. the claims must eumply with the written description requirement. 
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(l» Enablement 

i be bxumincr alleges claims 1-4 and 6-10 are not enabled for methods ofprodneing 
poiyh>dra\yalkannatc? horn hydnaxyaikanoates using ajov diol i.xidorx.-ducms.e.s and am 
aldeh>dc deh\ drogenasei h> converting anv diols to hulroxyaikanoules in any plants. 

The Legal Standard 

Hie Court of Appeals fur the Federal Circuit {( AFC) has deseribed the legal standard for 
enablement under § J 12. first paragraph, as whether one hkilied in the art could make and use the 
claimed invention from the disclosures in the patent coupled with information known in the art 
without undue experimentation. See, e.g., Amgen v (loechst Marion Routed 314 f.3d 13 13 
(Fed. Cir. .-(KJ3) and (jeneuteck inc. v hovo \urdi^kA S. 1 08 F3d ai U>5. 42 l : SPU2d at 1004 
(quoting in re Wright. 9<H) F 2d 1557. ! 561, 27 USPQ2d 1510. 151 3 i Fed dr. 1903V See also 
In n- Fisher. 4.27 F.2d at 839. Ion USPQ at 24; United State* v. Telectrmncy inc.. 857 1. 2a 778 
(Fed. Cir. 1U88): and In re Stephens. 52" F.2d 1343 (CCPA 1976). The fact that 
experimentation may be eompiex does not necessarih make it undue, if the art npiealK engages 
in sueh experimentation. Mil v J. B Fortia . 7"4 F.2d i 104 (Fed. Cir. 1985). The adequacy of 
a .specijieauon'y description i& not necessarily del euted hy the need for some experimentation to 
determine the properties of a banned product See hnzo Biochem, hie v. tkn-Piohc inr , 323 
Kui 950. 065-%o o3 USPQ2d Io0<>. i 614 ( Fed. Cir. 2U02). in addition, a patent need not teach, 
and preferably uiniis, what is well known in the art. See Hyhritech Inc. r Afonn ional 
Antibodies, ine . U02 F.2d I3t>7. 1384. 231 US!\> Si, 04 ( R-d. Cir. P>86), a///;- Uudanunn 
Mum hinenkdvik GURU v American Hoist & Derrick ( \>.. 7*0 F.2d 14^2, 1463. 221 C S.P.O 
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481. 48°- {Fed. C'jr. }9H4). i bus, information tb at is conventional or well-known to one of 
ordinar) skill in the art need not be disclosed h\ the specification. 

Whether the disclosure is enabling is a legal conclusion based upon several underKino 
tactual inquiries. See hi re IVanM* f?5S K2d 731. 735. 736-737. 8 USPQ2d 1400. 14U2. 1404 
(Fed. ( l ir.lOS8). As set forth in Wamh, the factors to be considered in determining whether a 
claimed invention is enabled throughout its scope without undue experimentation include the 
quantity, of experimentation necessary, the amount of direction or guidance presented, the 
presence or absence of working examples, the nature of the invention, the state of the prior an. 
die relative skill oi those in the art. the predictability or unpredictability of the art. and the 
breadth of die claims, fn cases that invohc unpredictable factors, "the scope oi the enablement 
obvioush- \ niies inverse!) with the degree of unpredictability of the factors involved."' in re 
Fishei. 427 F 2d S33. W 166 USPQ 18, 24 (COPA 1970). The fact that some experimentation 
is necessary does not preclude enablement: what is required is that the amount of 
experimentation "must not be unduly cxleushc." In re 4t!a* Pan dcr Co . v E I. DuPonl Dl 
\emow, & Co.. 750 F 2d ISM). 1576, 224 L T SPQ 400. 413 ( FcJ. C ir.?984>. 

As noted in I. x parte Jackson, the test is not merely quantitative, since a considerable 
amount of experiment is permissible, if it is mere!) routine, or if the specification in question 
provides a icasonable amount of guidance with respect to the direction in which tliL- 
experi mentation should proceed to enable the determination of how so prncdee a desired 
embodiment of the invention daimed b\ parte Jackson, 2 i 7 USPQ S04. H07 (PTO Bd. App. 
1982). 1 here is no requirement for examples. /// re Borkouwki. 422 l ; ,2d r *04. 57 0.0. P. A. l )46 
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(C.CP.A. 1^70). Further, patent appellants arc not required to disclose every species 
encompassed by their claims, even in an unpredictable an. In ;v f <k 947 F.2d 4.N&, (Fed. C'ii. 
i^>! > \ s set forth m Johns Hopkins Univ v ( \>HPro Inc.. 1 52 F.3d 13-12. 1361, -P 1 'SPQ2d 
17Ux T 7 1 4 (Fed. Cir. i^S). "the enablement requirement is me? if the description enables am 
mode of making and using the invention." 
Analysis 

A proper analysis of the UimJs iaclois shows thai the claims satisiN the enablement 
requiretnenl 1 he courts ha\e indicated that seme experimentation is permitted as long as such 
experimentation is not undue. As suited in MJl'v A. 8. Fortia." Fhe fact that experimentation 
nu> be complex does not make it undue if the an typically engages m such experimentation". 

It clear from the amount of direction or guidance presented m the specification, tht 
presence of working examples, the state of the prior art, and the relative skill in the art that one 
of ordinun skill in the an would be able to make and use the claimed genetically engineered 
organisms for the production ot polyhydnixydlkiinuntcs- without undue experimentation. 

Claims 1 an d lU 

Claims 1 and 10 define a method for producing and a system for making, rcspeeiheK. 
polyhuiroxyalkanoatc.s comprising providing organisms selected from the gioup consisting ol 
bacteria, plants, turd \east. which express en/ymcs selected from the group consisting of ac> 1- 
Co\ transferase. ac> [-CoA synthetase, ji-ketothioiase, aeeioaeet} I -Co A reductase, and Pi l-\ 
synthase, therein the organisms are genetically engineered to express polynucleotides that 
encode en/unes. which arc active in bacteria or plants, selected from the group consisting of diol 
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oxidoreduetase and aldehyde dehydrogenize, wherein the enzymes expressed by the organisms 
can convert Jiuis intti hy-divxy alkanoate monomers selected from the group consisting of 4- 
liydroxyhutyrdte. .?4iydioxybutyrate, 4-hydroxyvalerate. 5-hydroxy valerate. 6- 
hydroxyhcxanoate. 2-hydroxyeihanoate. 24iydroxy propionate, and 5-hydroxy hexanoate, and 
cuhuring the organisms under conditions n herein the hy droxy alkanoate monomers are 
polymerized by the activity of a PHA synthase enzyme to lorm poiyhydroxyalkanoaTcs having a 
weight-average molecular weight (Mvv) of al least 300,000 Da. 

As discussed above, the Examiner alleges that the claims encompass am diol 
oxidoreduclases, any aldeh>de dehydrogenase and any diols. I his is clearly incorrect. lite 
claims are clearly limited to those enzymes that tan convert diols into hydroxy alkanoate 
monomers and do iioe include enzymes that cannot use diols as substrates. One of ordinary skill 
m the art would not select an enzyme that cannot use diols as substrates in the methods defined 
by the claims, furthermore, the claim? are directed to diols which lead to t he production of the 
specific bydroxyalkanoate monomers 4-hydro\ybutyrate, 2-hydroxybutyrale, 4-hydrox\\alerate, 
54i>droxyvaleiate. o~hy droxyhexauoale. 2-h\ droxyethanoate. 2 -hydroxy propionate, or 3- 
hydroxyhexanoate. 

'1 he specification and the pnor an disclose organisms that can he genetically engineered 
to pioduee PU As (page 5. lines 1 8-2 \ ). Specifically, the specification discloses thai the same 
L'eues that are described in the specification and the examples may be introduced into eukuryoiic 
lcIIs such as plant celK Ihe specification discloses at least at page 5. lines 2e-26 that genes and 
techniques for developing recombinant PIIA producers, such as plants, are generally known to 
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those of skill in the art. and cite M adison and WO 1 43 1 3 to Metabolix. Inc. I or example. 
Madison, a copy of which is enclosed in the Appendix, discusses die production of 
pr.lyh\drp\\alkatioates in plants at least at page 45 and demonstrates that one of skill in the art 
was capable of making and using genetically cngineeied plants for production of IMIAs at the 
time tin- application vast; filed. 1'hc specification also disclose^ at the bottom of page 5 that 
because all ihe genes necessary to implement the production of PIlAs from feedstock such as 
diols haAe been cloned and are available in genetieaih manipulatahle form, any combination of 
plasmid-horne and integrated genes ma> be used m the production of PI I As in organisms such as 
plants, examples of such piasmid-- and methods for making then: arc described in the 
specification at feast in the Examples. 

Diols that may be utilized to lorm the claimed hydro^yhexanoate monomers are disclosed 
in the specif tcatson at least at page 9, hnes 15-25 Furthermore, the specification provides 
guidance for using the diols at least at page 4, hues 26-29, "the dioi can be icd tu the ceils wither 
Llunng growth <>j after a separate giowth phase, eithet done or in combination with at least one 
nine* - feedstock." The examples also pro \. ides guidance for tuning diols. 

The specification also discloses organisms from which dtol (ixidoreducta.se and aideindc 
dehydrogenase genes ha\c been isolated and how to obtain these genes and enzymes {page n. 
lines 2-28; bxample 1 ) In addition, the assignee has two issued patents, IfS. Patent No. 
6.32°. 1 83 and 1 1 S Caienl No. ^,5"o,4?0, with claims directed to the production of 1M1 As h\ 
pw\ sding diols to genetically engineered organisms (although the patents do not disclose the 
claimed subject matter). These patents were brought to the attention of the Fxaminer in the 
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Amendment and Response filed hebruar) 2. 200? copies of which are enclosed in the Appendix. 
Once a gene is identified, it is routine in the art in incorporate the gene into u plasmid for 
e\ptession m eeiis. i here is sufficient direction and guidance given h> the specification to 
eonsiruet plusmids and express the claimed gene.-, (see Examples), in addition, the experimental 
protocols are routine in the an and expression vectors, restriction engines and ligation enzymes 
are also eomniereialJy available. 

Although (here is no requirement for examples. Appellants ha\e pnn ided numerous 
world ni> examples which not only demonstrate that one can use the claimed en/>mes to engineer 
organisms to produce poi\ hydroxyalkanoates from dtols. such as M-bulanediol fFxamples 3. 4 
and 7} and 1.3 -propanediol (hxampies 5 and 6), Hut that one can isolate the desired enzyme with 
onl> routine experimentation l H or instance, fxumplc 1 discusses a standard method for cloning 
the LthftI gene from the h coli genome using PC'R. and Heim ami Strehier. (rctic 3: 1 5-23 
S.l iH >l ) (the abstract of which wa? pjovided to the Fxnminer in the Amendment and Response 
filed 1 chunry 2. ?<>05, a copy of which Is enclosed in the Appendix) demonstrates the clotting of 
an /, to!i gene encoding an Al 01 !. remarkably similar to mammalian aldehyde dehydrogenases, 
in 1^0? l similar methods can he used to clone diol oxidoreductase genes and would have been 
routine to one of skill m the art as of the July 21, 2000 prioriiy dale of this application. 

Furthermore, rhe enzymes maj be selected based on their substrate specificin. As 
discussed at page 6. lines 24-2K. oi'the specification. " fhc choice of an appropriate aldehyde 
dehydrogenase for use in metabolic engineering should be done after e\aiuation of the substrate 
speeifiuH oj several candidates. I in?) me assa\s such as thai described in Baldom & Agtuiar 
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f I OX" 7 . T Biol. Chom. 2o2: 1 .^'01-6 (cited in the Amendment und Response (lied February 2. 
20ns and enclosed herewith in the Appendix)) are useful foi such diagnoses," The substrate, in 
the presence of its cognate active enzyme, ill be readily converted into product. Based upon 
the specification the cited reference, and the Fxamples one of ordinary skill in the an will 
appieeiate that assays for en/yme specificity and the piesenee. or production, of end-product (i e. 
poly hydroxy alkanoute) is easily measured and characterised 

I here H no legal requirement that all of the en?ymes within the .scope of the claims 
convert the diols to their corresponding hydioxyalkanoate monomers for the enzymes to hu\ e the 
specified utilit}. As noted abo\e. the claims are enabled if the description enables an}' mode of 
making and using the invention 'I his the specification clearly does, which is acknowledged by 
the l:\aminer on page 10 of the Office Action. In Atia<- Powder t V> v LU Ju Pont th' \\>moitrs 
£ Co ( l L ' v 84j. the federal Circuit noted that ''liven if some of the claimed combinations were 
inoperative, the claims arc not necessarily in\ alid ... { l]f the number of inoperath e combinations 
becomes -.jgnificant, and in effect lorees one of ordinary skill in the art to experiment unduly in 
order to practice die claimed invention, the claims might indeed be invalid.' 1 Alios Pumicr C \> r 
/; / /)// r,mt Ji' W-mours # ( V;.. 750 J .2d 1 5<W (Fed. Cir.1^4 ). However, this is clearly not die 
ease in the present application. It would only take routine experimentation, such as the screening 
methods described on page 7. line 24 to page 8. line 2o, to identify other aldehyde 
dehydrogenases and diol oxidoreduetuses. for example, from the organisms recited on page 6. 
hues 3-2K. that cm con\erl the diuis to their corresponding hydroxyaikanoaies. Based on 
teachings in the specification and the state of the art, one of ordinary skill in the art would he 
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able to select an appropriate aldehyde dehydrogenase or diol oxidorcduetase for use in {he 
claimed methods and system, 

Hven if the examiner has provided a rauonul hasis for making a prima tack ease that the 
claims are not enabled (which is beliex ed not to be the ease .-dnee all the examiner has provided 
is argumentation, not support fur the rejection), it is clear from the discussion aho\e thai 
Appellants ha\ e provided sufficient evidence in to rebut the rejections., f he 1 Xaminer hat, not 
pro\ ided Appellants with any evidence to contradict Appellants' e\ idenee supporting 
enahk-meut of the claims. This is legal error Once the appellants" ha\e rebutted the rejection 
with e\ idenee. the examiner must provide a basis, not argumentation, foi v.h\ the rejection has 
been tnaimained. The examiner has jailed to do >,<i 

It clear from the amount oJ direction or guidance presented in the specification, the 
presence of working examples, the state of the prior art. the relative skill in the art, and the 
breadth of the claims that one of ordinary skill in the art would be able to make and use the 
claimed geneticaiK engineered organisms for the production of poiyindroxyalkanoates without 
undue experimentation. Iherelore. claims 1 and 10 are enabled. 

Claims 2. 3. 6 and 7 

Dependent claims 2. 3, 6 and 7 cleilne the specific diols as 1 .o-hexanediol. 1 ,> 
peut.medioL 1,2 -ethane J ioi and L2-prop<mediol, respective!) . fberefore. Appellants must onl\ 
show enablement for the use of plants, aldehyde dehydrogenases and diol oxidoreductases. fhis 
Appellants have elearh done. Madison, which is recited in the specification on page -I. lines 1-.L 
discusser the production of polyhydroxyalkanoates in plants {page 45). Therefore, it is clear that 
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one of skill in the an could make and use plant species in the claimed methods and swlem ior 
production of |x>l\hydrox>a)kanoutes. A.s di.-icu.si.ed above, based on teachings in the 
specification and the state of the art, one of ordinary skill in the art vsoidd be able m select an 
appropriate aldehyde dehydrogenase or diol oxidoredncfa.se for use in the claimed methods and 
x} stein, "I here fore, claims 2, 3. 6 and Tare enabled. 
Claim 4 

Claim 4 -nates that the diol is 1,4-hulanediol and the hydroxvnikanoatc monomer ks 4~ 
hsdioxybutyrate. Fh ere to re, Appellants must only show enablement For the use of plants, 
aidelntle dehydrogenases and diol oxidorcdnetases. As discussed above, it is clear that one of 
skill in the art eon id make and use plant species in the claimed methods and system for 
pioductiorj of poh hjdroxyalkauoalcs. One of ordinary skill in the art v\ oliU also be able to 
select an appropiiate aldehyde dehydrogenase or diol oxidoreductasr for use in the claimed 
methods and system. In addition, the specification provides specific guidance at least at page 4. 
hiiLs 3-5. that in the case of 1 .4-lmnsnedioh she dio! oxidojeducta^e converts the substrate to 4- 
Ivsdniwbutvrakleiiyde. ■which is then converted to 4~hydrox> butyrate by the aldehyde 
dehydrogenase. At least at hxample 3, the speeilkution prcs\ ides an actual working example of 
production of poh{4-h>drox> huh rate i from 1.44iijtancdioi in bacteria, which hu\e been 
gonehcally engineered to expicss an aldehyde dehydrogenase and a diol oxidoredocta.se. 
1 herejoie claim 4 is enabled 
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Claim 8 

Claim 8 states that the organism expresses polynucleotide!* which encode aldehyde 
dehydrogenase and dioi oxidoredueiasc. As discussed above, the specification and publications 
demonstrate thai genes encoding aldehyde dehydrogenase and diol oxidoreduet.tse were known 
and could be obtained tVom a number of organisms, as of the priority dale ol this application. 
July 21, 2000. In addition the specification discloses that the aid} I gene was cloned Irs PCR 
from the F. coii genome on the hash of its homology with other aldehyde dehydrogenases 
using the oligonucleotide primers S1:Q ID \ T 0: 3 and Sf'Q ||) NO; 4 (Example 1 and 
specifically, page <>, lines 29-30). 'I he same oligonucleotide primers could be used to isolate 
genes encoding aldehyde dehydrogenase front other bacterial strains. "I he same process can also 
be used to isolate dioi oxidoreduetases from a number of organisms. '1 he specification at lea^t at 
page 6. lines 3-28. discloses that there are a variety of organisms from which the aldehyde 
dehydrogenase and diol oxidoredueiasc genes can be isolated. In addition, at least at Fxampie 3. 
she specification provides an actual working example of production of poly{4di>droxybutyraie! 
from L4-butanedsul in bacteria, which have been genetically engineered to express an aldehyde 
dehydrogenase and a diol oxidoredueUise Therefore, claim 8 is enabled. 
Claim 9 

Chum <■) states that the organism is selected from liwhcnchit/ coii. Ratstuwa Mitmpha. 
Klebsiella spp.. Alcoligcm-.s (at us. Azntohachr spp.. and Connmionas spp.. which are J I bacterial 
species. The Examiner states at page 7 ol the Office Action mailed September 21 , 2005 that the 
claims are enabled for the genus of bacteria. Therefore. Appellants must only demonstrate 
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enablement for diols. aldehyde dehydrogenases and dio) oxidoreductases. I he Examiner also 
stales that die churns are enabled for aid/ / from F co'ti and J.haT from k pneumonias. .V 
disused above, one of skill in (he art could readily identify other aldehyde dehydrogenases and 
diol oxidoreductases fur use in the methods and system as defined b\ die claims. Hnally, the 
claims are directed to diols which lead to the production of specific h>droxyalkanoate monomers 
and are not directed to any diols as alleged by the Examiner As also discussed abo\e. the 
enablement requirement is met if the description enables any mode of making and using the 
insention. b'xample 3 demonstrates thai Appellants made and used the claimed method and 
sWem. Specifically. l:\ample > describes production of poh{4-hydroxyhutvrate5 from K4- 
hutanediol in bacteria, which ha\e been gejieticalls engineered io express an aldehyde 
dehydrogenase and a diol oxidoreducta.se fhcrefore. claim l > is enabled 



an would believe the appellants had possession of the claimed invention at the time of ("ding of 
the application. Tins is uncontroverted. \ he specification pru\ides not only representative 
materials from a broad spectrum of enzunes and subsirales. but actual working examples. One 
of skill in the ari would recognize thai the appellants were in possession of the neeessan 
common attributes or features of the elements possessed b> the members, of Uk penus of diols. 
plants, aldehyde dehydrogenase and diol oxidoreduetase in iew of the species disclosed, 
fherefore, appellants have complied with the written description requirement for the claimed 
methods and system. 



SUMMARY AND CONCH SIGN 



I. 



fhe written description requirement requires proof unls that one of ordinate skill in the 
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2. fhe legal requirement is not to prove enablement for each and every .specie? that ma} - fall 
within the scope of the claim. Even 1 1' the examiner has provided a rational basis for making a 
piima/iH ic ease that the claims ore not enabled (which is believed not to he the case sin.ee ail the 
Lxamiuer has nro\idcd is argumentation, nof support for the rejection). Appellants ha\e provided 
.sufficient e\ idence in to overcome all of the Examiner's concerns. It clear from the amount of 
direction or guidance presented in the speedleatiou, the presence of working examples, the state 
ot the prior art. the relative skill in the an, and the breadth of the claims that one of ordinan skdi 
in she art uould be able to make and use the claimed genetically engineered organisms for the 
production oJ poiyhydroxyalkanoates without undue experimentation. Therefore, claims I -4 and 
6-10 are enabled. 

1 or the foregoing reasons. Appellants submit that claims 1-4 and 6-10 are patentable. 

Respectful iy submi neck 



.Patrea L P absi-' 
Patrea L. Pabst 
Reg. No. 31.284 

Date: June X 200o 

PABST PA! KN TORCH fp 1 LP 

400 Colt >n> Square, Suite 12O0 

1201 Peachtree Street 

Atlanta. Georgia 30361 

(4{)4uS7Q-2i^l 

(404>JJ7'>-21f)d (facsimile} 
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Claims Appendix: Claims On Appeal 

I . A method for producing polyhydroxyalkanoates comprising providing organisms 
selected from the group consisting of bacteria, plants, and yeast, which express enzymes selected 
from the group consisting of acyi-CoA transferase, acyl-CoA synthetase, {3-ketothiolase, 
acetoaceiyl-CoA reductase, and Pl-IA synthase, wherein the organisms are genetically engineered 
to express polynucleotides that encode enzymes, which are active in bacteria or plants, selected 
jrorn the group consisting of dio! oxidoreductase and aldehyde dehydrogenase, wherein the 
enzymes expressed by the organisms can convert diols into hydroxyalkanoate monomers 
selected from the group consisting of 4-hydroxybutyrate, 2-hydroxybutyrate. 4-hydroxy s alerate. 
5-hydroxyvalerate. 6-hydroxyhexaiioate, 2-hydroxyelhanoate. 2-hydroxypropionate. and 3- 
hydroxyhcxanoate, and culiuring the organisms under conditions wherein (he hydroxyalkanoate 
monomers are polymerized by the activity of a I'll A synthase enzyme to form 
poiyhydroxyalkanoates having a weight-average molecular weight. (Mvv) of at least 300,000 Da. 

2. The method of claim .1 wherein the diol is 1 ,6-hexanediol and the 
hydroxyalkanoate monomer is 6-hydroxyhexanoate. 

3. The method of claim 1 wherein the diol is 1 .5-pentancdiol and the 
hydroxyalkanoate monomer is 5-hyd.roxy valerate. 

4. The method of claim 1 wherein the diol is L4-biUaneuioi and the 
hydroxyalkanoate monomer is 4-hydroxybutynue. 

6. T he method of claim I wherein the diol is 1,2-ethancdiol and the 
hydro x y a Ikan oat e mon outer is 2- hyd roxy eth anoate . 
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7. 1 he method of claim i wherein the diol is L2-propanedioi and the 
h\drox\alkanoate monomer i.i 2-h}'droxypropionate. 

8. 1 he method of chum 1 wherein the organism expresses pois nucleotides which 
encode aldehyde dehydrogenase and diol oxidoreductase. 

I he method of claim 8 wherein the organism is selected from the group consisting 
olEsrheru-hiu roll. Raktunia I'MrnpIm. Klchsie'ia spp., Akahgcih'^ hiius. AzotohiLtcr snp.. and 
Lomumonm spp. 

1 0 A t-vstem for making pohhydroxvaikanoales comprising organisms selected from 
the group consisting of bacteria, plants, and \east . which express en/ymes selecsed from the 
group consisting of acyl-CuA transferase. ac\l-(/oA synthetase, p-ketotlnolase, acetoaeets 1-CoA 
reductase, and Pfl<\ synthase, wherein the organism is genehcalK engineered tu express 
polynucleotides that encode enyymcs. which are active in bacteria or plants, selected from the 
group consisting of dtol oxidoreductase and aldehyde dehydrogenase, wherein the enzymes 
expressed by the organisms can convert diois into h};lro\\alkanoate monomers selected trom the., 
group consisting of 44ivdro\>biit>}ate, .Mmhox) luH> rate, 4-li>dro\y\aieratc. 5- 
bydroxyuilerate. odiydroxyhexanoale, 2-hsdroxsethanoale. 2-hsdroxypropionate. and ?- 
h>dm\yhcxanoate, wherein the monomer': are polymerized by the acmky of a PliA synthase 
enzyme to form polyhydroxyalkanoates having a ^eight~a\crage molecular weight iMw ) of at 
leas t 300,000 Da. 
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Evidence Vppcndix 

I . Skrah el a].. Appl Environ Microbiol 64:98- i 05 ( 1008) 
.: Daniel nL Bciucriof. J 77( S) 2 ! 51-2 1 56 ( 1 095 > 

[ enr* ot al., FEMS Microbiol Leu 154(2): 337-345 (1997) 

4. long el al. .Appl Environ Miaobiol 57tl2):354 i -3546 ( 1 99]} 

5, Ycwshida et al. Eur ,/. Bwchan. 25 1 :540-55 7 { \ 098) 

0. op dt-n Camp c-i al.. /V«w/ Mo!. Bio! 35{3): 35^-365 < l c >97) 

7. Madison and Hutsman. Microbiol Mai Biol Rev 63( 1 )■ 2! -53 (1909) 

8. lL-ini and Stiulik-r. Gem> W{ i ): 15-23 (1 001) {abstract} 

9. Bakloni find Aymlar, J Biol. Chew. 262: l.W) -6 ( \ 087) 
)0. I . S. Patent No. 6.329.183 to VloUiholix. Inc. 

II. 1 LS I'aleu! No. 6,57o.450 to Metaboiix, Inc. 
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Related Proceeding Appendix 
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